Effect of the skull and dura on neural axis pressure-volume relationships and CSF hydrodynamics.
The pressure-volume index (PVI) technique of bolus manipulation of cerebrospinal fluid (CSF) was used to measure changes of neural axis volume buffering-capacity and CSF dynamics produced by different conditions of the skull and dura. Twenty-eight cats were studied in the intact state, after bilateral craniectomy, and with the dura opened. At each stage of altering the container of the brain, the following parameters were obtained: steady-state intracranial pressure (ICP), sagittal sinus venous pressure, PVI, and the resistance to the absorption of CSF. The resistance to absorption of CSF was determined using both the bolus injection and the continuous infusion of fluid. After craniectomy, PVI increased from 0.76 +/- 0.04 to 1.3 +/- 0.07 ml (+/- standard error of the mean) (p less than 0.001) and increased further to 3.6 +/- 0.17 ml (p less than 0.001) after opening the dura. The resistance to absorption of CSF (Ro), determined by bolus injection, decreased after craniectomy from 91.3 +/- 7.5 to 56.3 +/- 6.2 mm Hg/ml/min (p less than 0.001) and decreased further to 8.9 +/- 0.66 mm Hg/ml/min (p less than 0.001) after opening the dura. Although resistance determined by constant infusion was similar, results were dependent on the rate of infusion. Despite these changes of resistance and PVI, steady-state ICP and sagittal sinus venous pressure were similar in all three conditions of the skull and dura. These studies indicate that changes of the container of the brain affect pressure-volume relationships within the neural axis. However, the changes of resistance to absorption of CSF are in a direction that preserves a steady-state hydrodynamic equilibrium.